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A_GLOBAL PLAYER IN AEROSPACE, DEFENCE AND SECURITY
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< LEONARDO is a global company that develops multi-domain

operational capabilities in the Aerospace, Defence and Security

sector, with an integrated offer of high-technology solutions for

military and civil applications.

BUSINESS SECTORS

HELICOPTERS
» Helicopters Division
_ » »  PZL-Swidnik (100%)
__ > Kopter (100%)
» Leonardo UK/Helicopters (100%)
> NH Industries (32%)

AERONAUTICS
™ » Aircraft Division
= » Aerostructures Division
» ATR* (50%)
» Eurofighter GmbH (21%)

* Joint venture | % Leonardo’s share
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DEFENCE ELECTRONICS

& SECURITY

Electronics Division

Cyber & Security Solutions Division
Leonardo DRS (80.9%)

Leonardo UK/Electronics/Cyber (100%)
MBDA* (25%)

Hensoldt (25.1%)

Elettronica (31.3%)

Larimart (60%)

SPACE

Telespazio™ (67%)

Thales Alenia Space* (33%)
AVIO (29.6%)

TECHNOLOGICAL INNOVATION

m@ 13.6% of revenues (m@m\ 12,200 people 6.2 petaflops
equal to € 2 bn for research & involved in R&D and of computing power
development activities engineering

27.1 petabytes

of storage capacitiy

V— : ‘ /-\
Y llab h h
Al collaborations with more than PH%WQW 62%

‘7 90 universities of employees with STEM
and research centres qualification

INTERNATIONAL FOOTPRINT

S A we (<=

51 392 63% 15% 14% 5% 0,5% 2,5%
TOTAL WORKFORCE* 32,327 7,540 7,143 2,578 248 1,556
Italy United Kingdom United States Poland Israel Rest of the world
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Domestic markets of 2022 revenues comes

(Italy, UK, US, Poland, Israel)  from international markets 105 150 countries

sites worldwide commercial presence
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LEONARDO, A GLOBAL PLAYER
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Qaantum Technologies as potential enabler in the 3 pillars security process ...

DEFENCE & SECURITY
Physical systems THREATS l

f»dwwwl

Quantum
Communication

—

REACT l
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QTJantum Technologies Research Lab

R‘fiﬁ?rfD Quantum Comms & Networks

4 Research s ) Quantum Computing

Units

research ) QUaNtum Imaging

D Quantum Sensing for PNT

Unit 4
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Research Unit 1 - Quantum Comms from Building Blocks (BBs) to Networks

| I QUANTUM RANDOM NUMBER GENERATOR
U Random keys generated thanks to module already integrated
U 1stversion Demo QRNG passed NIST Test Battery

POST QUANTUM CRYPTOGRAPHY

U Proprietary Asymmetric algorithm replacing RSA based on
novel untractable math problems to be reS|sta{nt to a Quantum
Computer attack e

Novel QKD Devices and protocols

’? O Free space QKD link TASI-LDO under
‘\/4 construction

gﬂﬂ Twin-Field protocol demonstrated on Italian
backbone

QUANTUM NETWORKS

U Demo for Full E2ZE QKD Network for Crypto Key exchange
U Design of Global QKD SatCOM+ Ground QUANTUM Networks

O Security Risk Assessment also addressing Quantum
Vulnerabilities
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Research Unit 2: Quantum Computing in Leonardo

Research
Streams
|
QC Algorithms QC Algorithms
running on QC Emulgated on
hardware HPC
[
|
Gate based Algorithms Photonics Quantum
Quantum for Quantum Computing for
Computing Annealer Embedded systems

Algorithms and edge nodes

[}

|0}

A rica

Ouanbus Tulivalling Bellalsatic: awairlan
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MBQC theory} &

Labs

/Simulation of MBQC \
algos on HPC

M

- Implementation of
QAOA) in paddle
Quantum

- Data clustering via MAX

K-CUT /

2 *F Leocnardo
Labs
(/

/Photonic Noise \
simulation in MBQC
Simulation of noise of
real photonic platforms
in the MBQC

\formalism /

- M #% UNIVERSITA
Fopaarde %ﬁﬂ@e DEGLI STUDI
“eZ%</ DITRIESTE

Quantum
Computing for
Embedded systems

. and edge nodes

\

Optimisation & Data clusterirh
Algorithm for photonic HW

PHYSICAL REVIEW A 00, 002400 (2022)

Native

— " .
algorithm applied to the Max K-Cut problem

- g "'5 nj . 'm Wm:m N g . ’ -
\ /‘QUANTUM Speed up for RADAR Multi

/ Experimental QUANTUM MACHINE

¥ Laonards
Lahs

Target Tracking

Wlulti-Targed Tracking (MTT)

Ny (7 -
W\“_};’-;? ” '[: N
5 S LEONARDO
it . ELECTRONICE

=*F Laonards
Labs

MAX-CUT solution
\ with QAOA

L T T
% 13 il
:::::
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Corporate Labs: QUANTUM TECHNOLOGIES
]
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Research Unit 3: Quantum Imaging

Research

Streams

I

r; Single Photon

- & | Counting Systems
- 1 photon sensitivity
l+ ps time resolution

NLOS (Non-
Line Of Sight) 3D LIDAR
Imaging (Seeing-
(Seeing-Behind- Through-
Obstacles) Obscurants)
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Imaging with
entangled photons

guantum-based
signal correlation

—
& Lidar
(quantum

correlation to
enhance SNR

Ghost Imaging
(separating
transmission and

detection: detecting

photons NOT

interacting with
targets) J




Corporate Labs: QUANTUM TECHNOLOGIES
]

Research Unit 4: Quantum PNT Sensing

Research

Streams
I

Quantum Clocks

(cold atoms for
increased accuracy/
stability)

I |

Quantum-
enhanced Atomic
clocks

(cold atoms for
increased
Jracy/ stability)

technologies targeting

—

Miniaturised Cold-

OPTICAL Clock:

l

Squeezed Light

FOGs

(Squeezed Light to
iIncrease sensitivity)

atoms-clock

(chip-scale/
miniaturization

Moving from Microwave
to Optical Transition
frequencies

J

Magneto Optical Trap
(MOT) for laser cooling

EDF Quantum Sensing: ADEQUADE
Topic (for LDO): Quantum Sensing
for Optronics and PNT (Quantum

Clocks)
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| Phwsics Fackage \
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Photonic
integrated Circuit

EURDPEAN EDA PADR QUANTAQUEST
REE%QE(E Topic: Quantum Communication &
Sensing for Defence

MoD Funded National Project
Topic (for LDO): Miniaturised Quantum
Clocks for airborne

Partner (33): Leonardo, GEM-Elettronica

e
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TFe Leonardo Labs — Numbers

The main Leonardo Labs numbers are:

11 Leonardo Labs (in 6 regions in Italy and 1 in the USA)
9 Research areas

38 Research units
4 Joint external laboratories

136 Research fellows at end 2022

In the support at the activities of Leonardo Labs is available
the newborn Supercomputer Davinci-1. These are the main
numbers of Davinci-1:

4% in the aerospace sector behind only to NASA
JAXA, DLR agencies;

24t in the private company supercomputers;

150 in the top 500 worldwide supercomputers;

5 Pflops of computing power;

20 PByte of cumulative storage capacity.
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LONATE (AIRCRAFT
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St_rategy 4 definition of Quantum Technologies Roadmap

: Yy
Match: Quantum Solutions Q";';;g;ﬂjggf‘g’
Vs =%

Needs from DIVISIONS

fara)
2

an B
%?r@r 4 @ Define: Research Streams

Launch: Internal R&D
investments

Feed: National/
International Networking

EUROPEAM o . .
oerencel Join: Cooperative National /

I AGENCY . .
- International Projects

Enabling
Technologies

Products
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_Projects portfolio & collaborations

EDA PADR QUANTAQUEST

EUROPEAN Topic: Quantum Communication & Sensing for Defence
| REFE%’ECYF Partner: Thales (FR - Leader), Leonardo, CNRS (FR), Telespazio, UniPD, CNR, Lionix
w BV (SME-NL), QuiX BV (SME-NL), Thales Alenia Space France (FR)

EC Project EuroQCl GROUND SEGMENT - OQTAVO
Topic: Terrestrial Segment per una Infrastruttura di Quantum Communication Europea
Partner: Airbus (FR - Leader), Leonardo, Telespazio, CNR (FR), INRIM, Orange (FR),
PwC (FR)

ESA Project EuroQCl SPACE SEGMENT - SAGA
Topic: Space Segment per una Infrastruttura di Quantum Communication Europea
Partner: OHB (D), Thales Alenia Space ltalia (Leader), Leonardo, Telespazio, Thales
Alenia Space France, Thales Alenia Space Switzerland (CH), Fraunhofer HHI (D), ecc.

DIGITAL EUROPE: QUID
Topic: Deployment of Italian Quantum Commes Infrastructure
Partners: INRIM, ASI, CNR, Leonardo, Telecom, Telespazio, TAS-I, UNIRM1, UNINA,
UNITS, ...

PNRM Q4SEC
Topic: A national Supply chain for per Quantum Communication Components and
Systems
Partner: Leonardo, Telespazio, Telsy, UniPD, UNIRM1 (FISICA), INRIM, CNR

LEONARDO Solvers Wanted Challenge
Contract 1: Noisy Photonic Quantum Computing
Partner: Univ. Trieste

© 2019 Leonardo - Societa per azioni 7
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_Projects portfolio & collaborations

EUROPEAN
DEFENCE
‘ AGENCY

g

OQUANTUM

FLAGSHIP
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QUANTUM IMAGING & PNT SENSING

EDF Quantum Sensing: ADEQUADE
Topic (for LDO): Quantum Sensing for Optronics and PNT (Quantum Clocks)
Partner (33): Thales (FR), Leonardo (IT), Diehl (GER), Telespazio (IT), MBDA (IT/FR), Elettronica
(IT), INRIM, CNR, TNO (NL), Fraunhofer (D), etc.

EDA: Project QUANDO

Contract 1: Quantum Technologies for Defence in Optronics sensing

Contract 2: Quantum Technology for Defence in RF sensing
Partners: CNR, Leonardo, Thales, Onera, Hensoldt, Flyby, DLR

HORIZON EU: MUQUABIS
Topic: Quantum Ghost Imaging for New Vision Systems
Partner: CNR, Max-Planck Institute (GER), Leonardo (IT), Hebrew University of
Jerusalem (ISR), Element6 (UK), etc.

LEONARDO Solvers Wanted Challenge
Contract 2: Quantum Radar / Lidar
Partner: CNIT-RASS

ITALY MoD Funded Programme
Focus Topic : Miniaturised Quantum Clocks for Airborne
Partner: Leonardo, GEM-Elettronica

B>
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